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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a composite 
molding device applicable at an identical site for pre- 
forming a dosed-end parison or controirmg the temper- 
ature of the closed-end parison as well as stretch blow 
molding the preform or temperature-controlled parison 
to a final product, such as a botUe. 

2. Background Art 

[0002] Two different methods are applicable to the 
process of injection and stretch blow molding, which re- 
leases an injection-molded, closed-end parison from an 
injection mold immediately after conclusion of injection 
molding and rhanufactures a hollow article, such as a 
vessel, by stretch blowing the still warm closed-end pari- 
son. One method manufactures a final product by the 
process of stretch blow molding (may be referred to as 
primary blow molding) after molding the parison re- 
leased from the injection mold to a preform correspond- 
ing to an intermediate or controlling the temperature of 
the parison. The other method directly prepares a final 
product from the parison by the process of stretch blow 
molding. 

[0003] The injection-molded parison is placed into ei- 
ther a preform mold or a temperature control mold, 
which is interposed between an injection mo(d and a 
blow mold, for preforming or temperature control of the 

parison prior to the primary blow molding. The temper- 
ature control may be implemented through the preform- 
ing process. 

[0004] The injection and stretch blow molding process 
having either the preforming step or the temperature 
control step requires four stations; that is, an injection- 
molding station, a preforming or temperature-control 
station, a primary blow molding station, and a pK>duct 
release station. Each station requires a set of neck mold 
in order to realize the simultaneous operations at the 
respective stations; that is, a total of four sets of neck 
mold also functioning as transport members of the pari- 
son or the final product are required. 
[0005] Such a 4-station molding device including a 
preforming or temperature-control station is greater in 
size than a 3-station molding device for directty stretch 
blow molding an injectiorwnokjed parison to a final prod- 
uct, and requires one additional set of neck mold. In a 
structure adopting a rotary table as transport means, a 
problem of inertia arises in the course of rotating shift 
due to the increased diameter and weight of the . bulky 
device. 

[0006] A temperature-controlling, blow molding de- 
vice has been developed in order to solve this problem, 
where temperature control of a parison and stretch 



blowing are executed at an identical site (see Japanese 
Patent Laid-Open Publication No. 60-247541). The de- 
vice includes a pair of damping plates mounted on a 
stidabfe seat member arranged on a table, and separate 
5 temperature-control mold half and blow mold half dis- 
posed in parallel inside the pair of clamping plates. A 
lateral or horizontal shift of the seat memt>er alternately 
moves the temperature control mold and the blow mold 
with the pair of clamping plates with respect to a parison 
fo supported by a neck mold, so as to implement the tem- 
perature control process and the stretch blowing proc- 
ess without moving the parison. 
[0007] A molding machine having the conventional 
temperature controlling, blow molding device requires 
^5 three operation stations with three sets of neck mold. 
Since the temperature control mold and the blow mold 
are arranged in parallel inside the same pair of clamping 
plates, the width of the clamping plates in this molding 
machine is substantially twice the width of clamping 
plates on a 4-station device. Even when the width of the 
clamping plates on the 3-station machine is within a ta- 
ble dimension, leftward and rightward lateral shifts dur- 
ing the molding process require the blow molding device 
on the table to have a sufRdently large area allowing the 
lateral shifts. 

[0008] Lateral shifts of clamping plates do not require 
a much additional area in a small-sized molding ma- 
chine applied for simultaneously manufacturing a less 
number of small articles. A mass-produdng, molding 
machine applied for simultaneously produdng a targe 
number of articles or a large-sized molding machine ap- 
plied for manufacturing bulky artides like 20 1 -bottles 
has damping plates of a remarkably greater width than 
those applied for the small production, and it is extreme- 
ly difficult to set the suffident area allowing lateral shifts 
on the table l:)ecause of the preferable orientation of op- 
eration stations. 

[0009] This structure shifts an extremely large mass, 
that is, a clamping device as well as the damping plates 
and ^e molds on the seat member, and accordingly re- 
quires a powerful shifting device. This structure is thus 
applicable only to small-sized molding machines and is 
not suitable for stretch blow molding devices used for 
the purpose of mass production or production of large 
artides. 

[0010] From WO 92/05936 a plastics processing ma- 
chine and a method for repidly switching over firom pro- 
duction of one product to another are known. This plas- 
tics processing machine comprises a vertical carrier 
mounted on a t>ase and carrying the hydraulic drive 
means for driving two mold cam'er plates. The mold car- 
rier plates are guided by an upper and a lower horizontal 
carrier. The plastics processing machine further com- 
prises a blow core for blow molding a plastics parison. 
The mold is formed by two halves which are mounted 
on the mold cam'er plates. Additionally, two halves of a 
second mold for produdng a second type of product can 
be mounted on the first two halves of the first mould, 
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respectively, so that it is possible to produce two types 
of products with different sizes with the same plastics 
processing machine. This plastics processing machine 
and the method used for switching over from production 
of one product to another, however, has the disadvan- 
tage, that the halves of the second moid have to be 
mounted manually on the halves of the first moid, caus- 
ing a standstill in the production process when this 
mounting is carried out. 

SUMMARY OF THE INVENTION 

[0011] One object of the present invention is thus to 
dispose a preform mold and a primary blow mold, which 
are essential for preforming a parison to an intermediate 
and stretch blow molding the intermediate to a hollow 
final product, such as a bottle, in such a manner that 
one of the preform mold and the primary blow mold is 
movably interposed between halves of the other mold 
along a parting line. 

[0012] Another object of the invention is to provide a 
composite molding device applied for stretch blow mold- 
ing and having a novel structure to allow mass produc- 
tion of desired hollow articles, such as bottles, without 
substantially increasing a required area of a table. 
[0013] Still another object of the present invention is 
to provide a composite molding device applied for 
stretch blow molding and having a novel structure, 
where a single damping device securely fixed to a table 
is used in common for a preform mold and a primary 
blow mold, so that the clamping force uniformly acts on 
a large-sized, multi-cavity mold to prevent the mold from 
undesirably opening by the blow pressure. 
[0014] The above and the other related objects are 
realized by a composite molding device applied for 
stretch blow molding, which includes: 

a damping device being provided with a pair of sta- 
tionary platens, a pair of damping cylinders, and a 
pair of movable platens, the pair of stationary plat- 
ens interconnected by a plurality of tie bars and ar- 
ranged upright and in parallel on a base plate, the 
pair of damping cylinders disposed outside the pair 
of stationary platens for receiving a pair of clamping 
pistons, respective ends of the clamping pistons 
running' through and being projected inward from 
the corresponding stationary platens, the pair of 
movable platens arranged t>etween the pair of sta- 
tionary platens and supported by the tie bars to t>e 
movable in a predetermined direction, the movable 
platens being linked with the respective ends of the 
damping pistons; 

a pair of first mold halves respectively attached to 
opposed faces of the movable platens in the clamp- 
ing device to be movable in the predetermined di- 
rection between a mold-opening position and a 
mold-dosing position; and 

a pair of second mold halves arranged to move be- 



tween an advance position, where the pair of sec- 
ond mold halves are placed between the pair of first 
mold halves in the clamping device, and a retreat 
position, the pair of second mold halves being 

s pressed against and supported by movable mem- 
bers of an air or hydraulic reciprocating unit to have 
a parting line identical with a parting line of the pair 
of first mold halves In the damping device, the pair 
of second moid halves being normally pressed to a 

fo mold-opening position, when the pair of second 
mold halves being placed between the pair of first 
mold halves arranged at the mold-opening position 
in the clamping device, pressure of the clamping de- 
vice being transmitted via the pair of first mold 

15 halves to the pair of second mold halves so as to 
dose and clamp the pair of second mold halves. 

[0015] According to one preferable application, one 
pair out of the pair of first mold halves and the pair of 

20 second mold halves includes halves of preform mold 
having mating faces to confront to shape of a first cavity 
applied for molding a parison to a preform or controlling 
temperature of the parison, whereas the other pair in- 
cludes a bottom mold and halves of primary blow mold 

25 having mating faces to confront to shape of a second 
cavity applied for molding the preform to a final product. 
The preform mold may indude, according to the require- 
ments, heating means disposed inside the halves of pre- 
form nnold, and thermal insulating means at a predeter- 

30 mined position coming into contact with the halves of 
primary blow mold. The halves of preform mold are com- 
bined to define a first recess on an upper end of the lirst 
cavity for receiving a neck mold, which functions as a 
parison holder and is arranged t>elow a horizontally and 

35 vertically movable transfer platen positioned above the 
clamping device, so as to allow horizontal movement of 
the neck mold between an opening position and a clos- 
ing position^ The halves of primary blow mold are also 
combined to define a second recess on an upper end of 

40 the second cavity, where the second recess has a cross 
section identical with that of the first recess, 
[0016] The redprocating unit for moving the pair of 
second mold halves preferably Indudes: • 

45 a redprocating cylinder vertically secured within the 
base plate and immediately t>elow the nriold-dosing 
position of the pair of first mold halves in the damp- 
ing device, the redprocating cylinder receiving a re- 
ciprocating piston; 

so an elevating table linked with a top end of the redp- 
rocating piston, the pair of second mold halves be- 
ing mounted on the elevating table to t>e movak)le 
in the predetermined direction, in which the pair of 
movable platens move; and 

55 an elevating mechanism for vertically moving the 
pair of second moW halves mounted on the elevat- 
ing table between a mold-opening position and a 
mold-dosing position. 
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[0017] In this structure, the cylinder is fixed to a bot- 
tom member of a recess formed in the base plate, and 
the elevating mechanism moves the pair of second mold 

halves with the elevating table arranged on the top end 
of the piston to lift up and down the pair of second mold 
halves in the recess. 

[0018] According to another preferable structure, the 
reciprocating unit functions as means for laterally mov- 
ing the pair of second mold halves between an advance 
position, where the pair of second mold halves are in- 
terposed between the pair of first mold halves in the 
damping device, and a retreat position. The redprocat- 
ing unit indudes: 

a t>ase arranged just t>eside the mold-closing posi- 
tion of the pair of first mold halves in the damping 
device; 

a movable member mounted on the base to ap- 
proach to and separate from the pair of first mold 
halves in the damping device; and 
a pair of support plates movably supported by both 
ends of a support shaft spanning across one end of 
the movat>le member and normally pressed out- 
ward by a spring memt)er, the pair of second mold 
halves being attached respectively inside the pair 
of support plates. 

[0019] This structure allows the pair of second mold 
halves at the mold-opening position to horizontally move 
between an advance position, where the pair of second 
mold halves are interposed between the pair of first mold 
halves in the damping device, and a retreat position. 
[0020] The pair of first mold halves and the pair of sec- 
ond mold halves are attached to either in the clamping 
device or in the reciprocating unit. In one stmcture, a 
preform mold is disposed in the damping device, while 
a primary blow mold is mounted on the reciprocating 
unit. In an altemative structure, a primary t>low mold is 
disposed in the damping device, while a preform mold 
is mounted on the reciprocating unit. In either structure, 
the preform mold is used prior to the primary blow mold 
in the molding process, 

[0021] In the strudure of the invention induding the 
two pairs of mold halves disposed at the same site, only 
the pair of second mold halves are moved for repladng 
the pair of first mold halves. Compared with the conven- 
tional structure of alternately moving first mold halves 
and second mold halves with a damping device with re- 
sped to a parison for replacement, the structure of the 
invention reduces a required area of base plate, thereby 
preventing a molding machine requiring the prefomiing 
or temperature control process from becoming undesir- 
ably bulky. 

[0022] Like known molding machines, the clamping 
device is secured to the base plate, while the first mold 
halves are replaced by the second mold halves in the 
damping device. Compared with the conventional struc- 
ture of horizontally moving the damping device for re- 



placement, this strudure of tiie invention is free from 
danger and shifts a smaller mass corresponding to only 
the pair of second mold halves for repladng the pair of 
first mold halves. 

5 [0023] In the structure of lifting up and down the pair 
of second mold halves, even when a long side-to-side, 
multi-cavity moid is used for mass production, the multi- 
cavity mold is shifted in the vertical direction not to in- 
crease the moving distance proportional to its length. 

10 This structure decreases the moving distance of the 
multi-cavity mold in the horizontal direction, thereby sav- 
ing the time required for the replacement. A relatively 
small-sized elevating mechanism sufRdentiy works for 
replacing one mold by another. 

15 [0024] In the structure of the invention, the pair of sec- 
ond mold halves are pressed and dosed via the pair of 
first mold halves in the damping device. The damping 
device on the base plate is thus used in common for 
dosing and damping both the first mold halves and the 

20 second mold halves. A pressing force is applied to the 
substantial center of each mold half in order to close and 
damp the mold halves. The dosing and damping force 
uniformly acts even on a large-sized mold applied fbr 
simultaneously produdng a large numt)er of produds, 

25 thereby preventing the mold firom being undesirably 
opened by the blow pressure. 

[0025] These and other objects, features, aspects, 
and advantages of the present invention will become 
more apparent from the following detailed description of 
30 the preferred emtx)dinnents with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0026] 

Rg. 1 is a vertical cross sectional view illustrating a 
composite molding device, in an open state, applied 
for stretch blow molding, as a first embodiment ac- 
40 cording to the present invention; 

Fig. 2 is a plan view illustrating the composite mold- 
ing device of the first embodiment; 
Rg. 3 is a vertical cross sectional view illustrating 
the composite molding device of the first embodi- 
es ment in the process of preforming; 

Rg. 4 is a vertical cross sectional view illustrating 
the composite molding device of the first embodi- 
ment, where the halves of primary blow mold are 
positioned between the halves of preform mold; 
50 Rg. 5 is a vertical cross sectional view illustrating 
the composite molding device of the first embodi- 
ment in the process of primary blow molding; 
Rg. 6 is a vertical cross sectional view illustrating 
the composite molding device of the first embodi- 
55 ment in ari open state after conclusion of the prima- 
ry blow molding process; 

Rg. 7 is a partially cross-sectional, front view illus- 
trating a composite molding device, in an open 
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state, applied for stretch blow molding large articles, 
as a second embodiment according to the present 
invention; 

Rg. 8 is a plan view illustrating essentials of the 
composite molding device of the second embodi- 
ment, where the halves of preform mold are posi- 
tioned between the halves of primary blow mold; 
Fig. 9 is a plan view illustrating the essentials of the 
composite molding device of the second embodi- 
ment, where the halves of preform mold are in a 
closed state; 

Fig. 10 is a vertica! cross sectional view schemati- 
cally illustrating a process of molding a preform; 
Fig. 11 is a vertica! cross sectional view schemati- 
caiiy illustrating the primary blow mold after the pre- 
form moid is removed; and 

Fig. 12 is a vertical cross sectional view schemati- 
cally illustrating a process of molding a large article 
with the primary blow mold. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] Rgs. 1 through 6 show a composite molding 
device as a first embodiment according to the invention, 
where a preform mold and a primary blow mold are ar- 
ranged in three dimensions and a common damping de- 
vice 1 is applied to both the preform mold and the pri- 
mary blow mold. 

[0028] The clamping device 1 includes a pair of sta- 
tionary platens 12,12 interconnected at four comers by 
tie k>ars 11 ,11 and arranged upright and in parallel on a 
base plate 3. The pair of stationary platens 12,12 are 
secured horizontally at a stop position of a neck moid 4 
on the base plate 3. A pair of hydraulic clamping cylin- 
ders 13,13 are integrally formed outside the stationary 
platens 12,12. Respective ends of clamping pistons 

14.14 of the clamping cylinders 13,13 run through the 
corresponding stationary platens 12,1 2 and are project- 
ed inside the stationary platens 12,12. 

[0029] A pair of movable platens 15,15 are arranged 
between the pair of stationary platens 12,12 and sup- 
ported by the piercing tie bars 1 1 . 1 1 to l)e freely movable 
in the horizontal direction. The movable platens 15,15 
are linked with the respective ends of the damping pis- 
tons 14,14 via intermediate members. 
[0030] Mold halves 1 6a, 1 6a of a preform mold 1 6 are 
attached to the opposed faces of the movable platens 

1 5. 1 5 and closed to define a recess on the upper portion 
thereof for receiving the neck mold 4. Parting or mating 
faces of the preform mold halves 16a,16a conform to 
the shape of a cavity used for expanding a dosed-end 
parison 5 supported by the neck mold 4 to a preform 6. 
Expansion and contraction of the damping pistons 
14,14 advance and retreat the movable platens 15.15 
via the tie bars 11,11 functioning as a guide, so as to 
close and open the preform mold 16. The mating faces 
of the preform mold halves 16a, 16a are combined to de- 



fine, on their upper ends, a recess for receiving the neck 
mold 4. 

[0031] The damping device further includes a flow 
path for the purpose of temperature control, although 
5 not shown in the drawings. A heat medium is flown 
through the flow path to implement both the preforming 
and temperature control processes according to the re- 
quirements. 

[0032] An elevating mechanism 2 disposed inside the 
10 base plate 3 and immediately below the motel-dosing 
position of the damping device 1 includes an. air or hy- 
draulic redprocating cyiinder 21 vertically moving to lift 
up and down. The reciprocating cylinder 21 is vertically 
secured to a lower surface of a bottom member of an 
open-end recess 22, which is formed by partially de- 
pressing a suljstantial center of the base plate 3 below 
the damping device 1. An elevating table 23 is accom- 
modated in the open-end recess 22 to tse linked with a 
top end of a redprocating piston 24. 
[0033] Mold halves 25a,25a of a primary blow mold 
25 are mounted on the elevating table 23 and closed to 
define a recess on the upper portion thereof for receiving 
the neck mold 4. Parting or mating faces of the primary 
bfow mold halves 25a,25a oonfonm to the shape of a 
cavity used for stretching and bibwing the preform 6 sup- 
ported by the neck mold 4 to a final product 7. The pair 
of halves 25a,25a are connected with each other via 
spring members 26 for normally pressing the pair of 
halves 25a,25a outward to maintain a mold-opening 
state, and freely opened and closed according to the re- 
quirements. The mating faces of the primary blow mold 
halves 25a,25a are combined to define, on their upper 
ends, a recess for receiving the neck mold 4. 
[0034] Means applied for maintaining the mold-open- 
ing state of the primary blow mold halves 25a,25a is not 
limited to the spring memt>ers 26, but another known 
means, for example, an air cylinder or a hydraulic cylin- 
der, may be applied in place of the spring members 26. 
[0035] The primary blow mold 25 is slidably disposed 
on the upper foce of the elevating table 23, white the 
respective lower ends of the halves 25a, 25a are fitted 
inside a pair of guide projects 27 protruded from both 
ends of the elevating table 23 in the direction along the 
tie bars 11,11. The sliding movement opens and doses 
the primary blow mold 25 in the same direction as the 
movable platens 15,15 of the damping device 1. 
[0036] A tx>ttom mold 28 for defining a t>ottom of the 
final product 7 is secured to the substantial center of the 
elevating tatsle 23. The parting or mating faces of the 
primary blow mold halves 25a,25a are combined to de- 
fine, on their lower ends, an engagement recess 29 for 
receiving the bottom mold 28. 

[0037] Above the clamping device 1, a horizontally 
movable transfer platen 8 is supported by and disposed 
below a vertically movable support member 9, whereas 
the neck mokl 4 is attached below the transfer platen 8 
to freely open and close in the horizontal direction. A 
blow core 1 0 having a stretch nod 1 0a is arranged above 
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the support member 9 to be vertically movable to lift up 
and down. The transfer platen 8 is moved in the hori- 
zontal direction until the neck nnoid 4 is positioned above 
the parting line of the mold halves in the clamping device 
1 . The transfer platen 8 is stopped when the neck mold 5 
4 is positioned above the parting line and then lifted 
down with the support member 9 and the blow core 1 0 
to set the parison 5 supported by the neck mold 4 be- 
tween the halves 25a,25a of the primary blow mold 25. 
This structure is known as disclosed in, for example, 
Japanese Patent Laid-Open Publication No.60-244518. 
[0038] A typical molding process with the composite 
molding device of the first embodiment is described ac- 
cording to the dravwngs of Figs. 1 through 6. 
[0039] While the preform moid 16 is in its open state 
as shown in Fig. 1, the parison 5 held by the neck mold 
4 and transferred by the transfer platen 8 in the horizon- 
tal direction to a specified position is lifted down with the 
neck mold 4 in response to a descending movement of 
the support member 9 with the transfer platen 8, so as 
to be set above the parting line of the preform mold 1 6. 
The damping cylinders 13,13 are then activated to ex- 
pand the damping pistons 14,14 and dose the halves 
1 6a,1 6a of the preform mold 16. 
[0040] At the dosed position of the preform mold 16, 
the neck mold 4 is received by the recess defined on the 
upper end of the preform mold 1 6, so that the parison 5 
is positioned on the substantial center of the cavity as 
shown in Fig. 3. The trfow core 1 0 waiting above the sup- 
port member 9 is then lifted down to be fitted in the neck 
mold 4. After the preform mold 16 is dosed and 
clamped, the parison 5 is stretched by the stretch rod 
10a In the axial direction and expanded with air blow to 
form the preform 6. The temperature of the parison 5 
may be controlled through contact with the cavity sur- 
faces according to the requirements. For that purpose, 
a desired heat medium is arranged through the halves 
1 6a,1 6a of the preform mold 1 6. 
[0041 ] Thermal Insulators (not shown) are applied on 
the respective rear faces of the halves 25a,25a of the 
primary blow mold 25, in order to prevent the halves 25a, 
25a from being heated by the temperature-controlling 
heat medium through contact with the halves 16a, 16a 
of the preform mold 16. 

[0042] Referring to Rg. 4, the damping cylinders 
13,13 are activated to open the preform mold 16 after 
condusion of th'e preforming process. This mold-open- 
ing step retums the halves 16a, 16a of the preform mold 
1 6 to their original, opening fx^sitions while the prefomi 
6 held by the neck mold 4 remains on the parting line. 
The reciprocating cylinder 21 is then driven to ascend 
the reciprocating piston 24 and thereby lift the elevating 
table 23 up to the surface of the base plate 3. The lift- 
up movement of the elevating table 23 allows the prima- 
ry blow mold 25 normally pressed outward by means of 
the spring pressure to t>e kept in the open state is posi- 
tioned between the halves 16a, 16a of the preform mold 
16. 



[0043] After the primary blow mold 25 is ascended to 
the lift-up position, the clamping cylinders 1 3, 1 3 are ac- 
tivated again to expand the damping pistons 14,14 and 
shift the halves 16a, 16a of the preform mold 16 in the 
closing direction. The respective parting faces of the 
halves 16a, 16a come into contact with and press 
against the outside faces of the halves 25a, 25a of the 
primary blow mold 25 as shown in Fig. 5. The halves 
25a,25a are pressed and closed to define the primary 
bk>w cavity, while the preform 6 is positioned on the sub- 
stantial center of the cavity. 

[0044] While the damping cylinders 13,13 are activat- 
ed to close the primary blow mold 25 via the prefomn 
mold 1 6, the preform 6 is further stretched by the stretch 
rod i Oa in the axial direction and expanded with air blow 
to fill the cavity and form the final product 7. 
[0045] Referring to Fig. 6, after condusion of the 
stretch blow molding, the clamping cylirKlers 13,13 are 
activated again to eliminate the mold-closing force ap- 
plied to the primary blow mold 25 and contract the 
clamping pistons 14,14 to open the preform mold 16, so 
that the halves 25a,25a of the primary blow mold 25 are 
returned to their original, opening positions by means of 
the spring pressure. The redprocating cylinder 21 Is 
subsequently driven to lower the elevating table 23 and 
thereby lift the halves 25a,25a of the primary blow mold 
25 in the open state down to their original positions. The 
primary blow moid 25 in its lift-down position is accom- 
modated in the base plate 3 and waits for another oper- 
ation. 

[0046] While the halves 25a,25a of the primary blow 
mold 25 are returned to their original positions, the final 
product 7 held by the neck mold 4 remains above the 
parting line or at the molding position. The support mem- 
ber 9 with the transfer platen 8 is subsequently lifted as 
shown in Rg. 6 up to the original position shown in Fig. 
1 , so that the final product 7 is positioned above the com- 
posite molding device and transferred to a subsequent 
product release station. 

[0047] In the composite molding device induding the 
preform mold 1 6 and the primary blow mold 25 arranged 
in three dimensions, the primary blow mold 25 is moved 
in the vertical direction. This structure does not require 
any additional space for shifting the primary blow mold 
25 on the base plate 3 nor increases the required area 
of the base plate 3. thereby preventing the whole mold- 
ing machine requiring the preforming or temperature 
control process from becoming undesirably bulky. 
[0048] The damping device 1 is secured to the base 
plate 3, while the preform mold 16 is replaced by the 
primary blow mold 25 or vice versa in the clamping de- 
vice 1 . Compared vwith the conventional structure of hor- 
izontally moving bo\h the prefonm mold and the primary 
blow mold with the damping device for replacement, the 
structure of lifting up and down the primary blow mold 
25 for the replacement is free from danger and decreas- 
es the shifting mass. Even when a long side-to-side, 
multi-cavity mold is used for mass producing final arti- 
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cles. the multi-^vrty mold is shifted in the vertical direc- 
tion not to increase the moving distance proportional to 
its length. This structure decreases the moving distance 
of the multi-cavity mold in the horizontal direction, there- 
by saving the time required for the replacement. A rela- s 
tively small-sized elevating mechanism sufficiently 
works for replacing one mold by another, thus realizing 
the easy and secure maintenance: 
[0049] Figs. 7 through 12 show a molding machine 
applied for stretch blow molding large articles, such as 
20-1 bottles, as a second emt>odiment according to the 
invention, 

[0050] In this second embodiment, a primary blow 
mold 101 is disposed on the side of a clamping device 
(not shown). The primary blow mold 101 includes a pair 
of movable plates 111,111 linked with clamping pistons 
(not shown) of the damping device to be fireety movable 
in the horizontal direction, a pair of mold halves 112,112 
disposed inside the movable plates 111,111, and a ver- 
tically movable bottom mold 113. 
[0051] The pair of mold halves 112,112 have mating 
surfaces to conform to the shape of a cavity 114 of a 
resulting large article. The mold halves 112,112 are 
combined to define, on their upper end, a receptacle 119 
for receiving a lip die 103. A support rod 115 for a pre- 
form (described later) Is projected from the substantial 
center of the bottom mold 113 in such a manner as to 
allow vertical movements of the support rod 11 5 for pro- 
trusion and withdrawal. The support rod 115 is held by 
a spring member 118 incorporated in a plunger 117 of 
an elevating mechanism 116 as shown in Figs. 10 
through 12. 

[0052] A closed-end parison 102 prepared by the 

process of injection molding is shifted to be positioned 
above the primary blow mold 101 while the neck of the 
closed-end parison 102 is held by the lip die 103. A pre- 
form mold 107 used for preforming the closed-end pari- 
son 1 02 is attached to a movable plate 181 of a horizon- 
tally reciprocating unit 108 placed on a table 182 on the 
side of the primary, blow mold 101. The movable plate 
181 is disposed upright on a front end of a movable bot- 
tom plate 183, which is guided by a guide rail on the 
table 182 for advance and retreat The movable plate 
1 81 is linked with an end of a movable rod 1 86 of a hy- 
draulic driving unit 185 via a member 184 on the mova- 
ble bottom plate 183. Support shafts 187,187 are hori- 
zontally extended over upper and lower ends of mova- 
ble plate 181 . A pair of upright support plates 188,188 
are movably supported by both ends of the support 
shafts 187. and normally pressed outward by a spring 
member 189-spanning across the space between the 
support plates 1 88,188 and in the vidnity of the support 
shafts 187. 

[0053] Frames 190,190 are further arranged inside 
the pair of support plates 188,188. Mold halves 171,171 
of the preform mold 1 07 are fitted in the firames 190, 1 90, 
where a pair of thermal insulators 191,191 are posi- 
tioned between the mold halves 1 71,171 and the pair of 



support plates 188,188, 

[0054] The pair of mold halves 171,171 have mating 
surfaces to conform to the shape of a cavity 172. The 
mold halves 171,171 are combined to define, on their 
upper end, a receptade 1 73 for receiving the lip die 1 03. 
where the receptacle 173 is placed at the same height 
as the receptacle 119 of the primary blow moid 1 01 . An 
aperture 174, in which the support rod 115 is inserted 
and titted, is formed on the bottom center of the mold 
halves 171,171. 

[0055] The mold halves 171,171 of the preform mold 
107 are shifted horizontally in their opening state with 
the pair of support plates 1 88,188 by the advance oper- 
ation of the hydraulic driving unit 185, and inserted into 
the space between the mold halves 112,112 of the pri- 
mary blow mold 101 in their opening state. The mold 
halves 171 ,171 of the preform mold 107 may be inserted 
t>etween the mold halves 112,112 of the primary blow 
mold 101 after or t>efore the closed-end parison 102 
shifted horizontally is lifted down with the transfer platen 

104 to be positioned on the substantial center of the 
opened, mold halves 112,112. The closed-end parison 
102 is accordingly set on the substantial center of the 
mold halves 1 71 , 1 71 of the preform mold 1 07 as shown 
in Fig. 8. 

[0056] The primary blow mold 101 is temporarily 

closed and a pressure is applied to the mold halves 
171,171 of the preform mold 1 07 and the support plates 
1 88, 1 88 via the mold halves 1 1 2, 1 1 2 of the primary blow 
mold 101. This closes the preform mold 107, in which 
the dosed-end parison 1 02 is set, as shown in Fig. 9, 
The mold-closing operation detines the cavity 172 for 
preparing a preform 110 and allows the support rod 115 
projected from the bottom mold 113 to be received by 
the aperture 1 74 formed on the bottom of the preform 
mold 107. 

[0057] After the mold-dosing operation, a blow core 

105 and a stretch rod 106 passing through the transfer 
platen 104 are inserted downward into the lip die 103 
received by the receptacle 119 on the upper end of the 
primary blow mold 101. Pressure re is again applied via 
the primary blow mold 101 to close the clamp the pre- 
form mold 107. 

[0058] After the preform mold 7 is dosed, the stretch 
rod 1 06 is pierced into the blow core 1 05 to be extended 
in the axial direction as shown in Rg. 10, so that the 
closed-end parison 102 is stretched by the stretch rod 

1 06 and blow-molded by the air pressure blown through 
the blow core 105. The stretching process allows the 
bottom of the closed-end parison 102 to t>e held be- 
tween the stretch rod 106 and the support rod 115, 
whereas the air pressure allows the closed-end parison 
102 to be expanded and fill up the cavity 172, so as to 
give the preform 110. After the completed molding of the 
preform 1 0, the primary blow mold 1 01 is opened to re- 
lease the pressing force against the preform mold 7. The 
mold halves 171 ,171 of the preform mold 107 are auto- 
matically opened by the restoring force of the com- 
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pressed spring member 189, while the preform 110 re- 
mains on the center of the mold halves 1 71 ,1 71 . 
[0059] When the support plates 188,188 are com- 
pletely apart from the mold halves 112,112 of the primary 
blow mold 101, the reciprocating unit 1 08 is activated to s 
retreat the preform mold 107. This allows the preform 
110 to be supported by the support rod 115 and posi- 
tioned on the substantial center of the primary blow mold 
1 01 as shown in Fig. 11 . 

[0060] TTie primary blow mold 101 is dosed and 
clamped again. The preform 110 is further stretched in 
the axiai direction by the stretch rod 106 and expanded 
by the air pressure, simultaneously with or prior to blow 
molding the bottom of the prefomri 110 with the ascend- 
ed bottom moid 113. The lift-up movement of the bottom 
mold 113 allows the support rod 1 15 to be accommodat- 
ed in the tx>ttom mold 113 against the force of the spring 
member 118 and gives a thin-walled, large article 100 
shown in Fig. 12 as a final product The large article 1 00 
is removed from the primary blow nnold 101 after a 
known mold-releasing operation. 
[0061] The above embodiments are only illustrative 
and not restrictive in any sense. There may be many 
modifications, alterations, and changes without depart- 
ing firom the scope or spirit of essential characteristics 
of the invention. The scope of the present Invention are 
limited only by the terms of the appended clairns. 



Claims 

1 . A composite molding device applied for stretch blow 
molding, said composite molding device compris- 
ing: 

a clamping device (1) comprising a pair of sta- 
tionary platens (12, 12), a pair of clamping cyl- 
inders (13, 13), and a pair of movable platens 
(15, 15), said pair of stationary platens (12, 12) 
being interconnected by a plurality of tie l>ars 
(11, 11) and arranged upright and in parallel on 
a base plate (3), said pair of damping cylinders 
(13, 1 3) being disposed outside said pair of sta- 
tionary platens (12, 12) for receiving a pair of 
damping pistons (14, 14), respective ends of 
said damping pistons (14, 14) running through 
and being projected inward from the corre- 
sponding stationary platens (12, 12), said pair 
of movable platens (15, 15) being arranged be- 
tween said pair of stationary platens (12, 12) 
and supported by said tie bars (11, 11) to be 
movable in a predetermined direction, said 
movak>le platens (15, 15) t>eing linked with the 
respective ends of said damping pistons (14, 
14); 

a pair of first mold halves (16a, 16a, 112, 112) 
respectively attached to opposed faces of said 



movable platens (15, 15) in said damping de- 
vice (1 ) to be movable in said predetermined 
direction between a mold-opening position and 
a mdd-closing position; and 

a pair of second mold halves (25a, 25a, 171, 
171) arranged to move between an advance 
position, where said pair of second mold halves 
(25a, 25a, 171. 171) are placed between said 
pairof first mold halves (16a, 16a, 112, 112) in 
said clamping device (1 ), and a retreat position, 
said pair of second mold halves (25a, 25a .171, 
1 71 ) being pressed against and supported by 
movable members of an air or hydraulic recip- 
rocating unit (21 , 23, 24, 1 08) to have a parting 
line identical with a parting line of said pair of 
first mold halves (16a, 16a, 112, 112) in said 
clamping device (1), said pair of second mold 
halves (25a, 25a, 171, 171) being normally 
pressed to a mold-opening position, when said 
pairof second mold halves (25a, 25a, 171, 171) 
being placed between said pair of first mold 
halves (16a, 16a, 112, 112) arranged at said 
mold-opening position in said damping device 
(1), pressure of said damping device (1) being 
transmitted via said pair of first mold halves 
(16a, 16a, 112, 112) to said pair of second mold 
halves (25a, 25a, 171 , 171) so as to close and 
clamp said pair of second mold halves (25a, 
25a, 171, 171). 

2. A composite molding device daimed in daim 1, 
wherein one pair out of said pair of first mold halves 
(16a, 16a, 112, 112) and said pair of second mold 
halves (25a, 25a, 1 71, 171) comprises halves (16a. 
16a, 171, 171) of preform mold (16. 107) having 
mating faces conform to the shape of a first cavity 
(1 72) applied for molding a parison (5, 1 02) to a pre- 
form (6, 1 1 0) or confrolling temperature of said pari- 
son (5, 1 02), and the other pair comprises a bottom 
mold (28, 113) and halves (25a, 25a, 112, 112) of 
^primary blow nnold (25, 101) having mating faces 
conform to the shape of a second cavity (114) ap- 
plied for molding said preform (6, 110) to a final 
product (7, 100), said halves (16a. 16a, 171, 171) 
of preform mold (16, 1 07) being combined to define 
a first recess on an upper end of said first cavity 
(172), said first recess receiving a neck mold (4, 
1 03), which functions as a parison holder and is ar- 
ranged below a horizontally and vertically movable 
ti^nsfer platen (8, 104) positioned above said 
damping device (1 ), so as to allow horizontal move- 
ment of said neck mold (4, 103) between an open- 
ing position and a closing position, said halves (25a, 
25a, 112, 112)of primary blow mold (25, 101) being 
combined to define a second recess on an upper 
end of said second cavity (114), said second recess 
having a cross section identical with that of said first 
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recess. 

3. A composite molding device claimed in either one 
of claims 1 and 2, wherein said reciprocating unit 
(21 , 23, 24) for moving said pair of second mold 5 
halves (25a, 25a) further comprises: 

a reciprocating cylinder (21) vertically secured 
in said base plate (3) and immediately below 
said mold-dosing position of said pair of first 
mold halves (16a, 16a) in said clamping device 
(1), said redprocaling cylinder (21) receiving a 
reciprocating piston (24); 

an elevating table (23) linked with a top end of is 
said reciprocating piston (24), said pair of sec- 
ond mold halves (25a. 25a) being mounted on 
said elevating table (23) to be movable in said 
predetermined direction, in which said pair of 
movable platens (15, 15) move; and 20 

an elevating mechanism (2) for vertically mov- 
ing said pair of second mold halves (25a, 25a) 
mounted on said elevating table (23) between 
a moid-opening position and a mold-closing po- 25 
sition. 

4. A composite molding device daimed in claim 3, 
wherein said cylinder (21) is fixed to a bottom mem- 
ber of a recess (22) formed in said base plate (3), 30 
said elevating mechanism (2) moving said pair of 
second mold halves (25a, 25a) with said elevating 
table (23) arranged on the top end of said piston 
(24) to lift up and down said pair of second mold 
halves (25a. 25a) in said recess (22). 35 



6. A composite molding device claimed in any one of 
clainns 1, 2, 3, and 5, wherein said pair of first mold 
halves (16a, 16a) in said clamping device (1) com- 
prise a prefbmn mold (16), and said pair of second 
mold halves (25a, 25a) comprise a primary blow 
mold (25), said primary blow mold (25) being closed 
and clamped via said preform mold (16). 

7. A composite molding device daimed in any one of 
daims 1, 2, 3, and 5. wherein said pair of first mold 
halves (112, 112) in said clamping device (1) com- 
prise a primary Wow moW (101), and said pair of 
second mold halves (171, 171) comprise a preform 
mold (107), said preform mold (107) being closed 
and clamped via said primary blow mold (101). 

8. A composite molding device daimed in any one of 
claims 2, 6, and 7, wherein said preform mold (16, 
1 07) further comprises: 

heating means disposed inside said halves 
(16a, 16a. 171, 171)of preform mold(16. 107); 
and 

thermal insulating means (191, 191) at a pre- 
determined position coming into contact with 
said halves (25a, 25a. 112, 112) of primary blow 
mold (25. 101). 



Patentanspruche 

1. Zum Sh-eckblasfbmrien verwendete zusammenge- 
setzte Formvorrichtung, wobei die zusammenge- 
setzte Formvorrichtung umfasst: 



5. . A composite molding device daimed in daim 1, 
wherein said reciprocating unit (108) for moving 
said pair of second mold halves (171, 171) furttier 

comprises: ^ 

a base (182) arranged just beside said mold- 
closing position of said pair of first mold halves 
( 1 1 2, 1 1 2) in said damping device (1 ); 

45 

a movable member (183) mounted on said 
base (182) to approach to and separate from 
said pair of first mold halves (112, 112) in said 
clamping device (1); and 

50 

a pairof support plates (1 88, 188) movably sup- 
ported by both ends of a support shaft (187, 

187) spanning across one end of said movable 
memt)er (183) and normally pressed outward 

by a spring member (189), said pair of second 55 
mold halves (1 71 . 1 71 ) being attached respec- 
tively inside said pair of support plates (188, 

188) . 



eine Zuhaltevorrichtung (1), umfassend ein 
Paar von stationdren Traversen (12, 12), ein 
Paar von Zuhaltezylindem (13, 13) und ein 
Paar von beweglichen Traversen (15, 15), wo- 
bei das Paar von stationaren Traversen (12, 
12) durch eine Mehrzahl von Zugankem (11, 

11) verbunden und aufrecht und parallel auf ei- 
ner Grundplatte (3) angeordnet ist, wobei das , 
Paar von Zuhaltezylindem (13, 13) au&erhalb 
von dem Paar von stationaren Traversen (12, 

12) angeordnet ist, um ein Paar von Zuhalte- 
kdben (14, 14) aufzunehmen, wobei jeweilige 
Enden der Zuhaltekolben (14. 14) durch die 
entsprechenden stationaren Traversen (12, 
12) veriaufen und'von diesen aus nach innen 
Oberstehen. wot>ei das Paar von beweglichen 
Traversen (1 5, 15) zwischen dem Paar von sta- 
tionaren Traversen (1 2, 12) angeordnet ist und 
von den Zugankem (11, 11) gehalten wird, so 
dass es in einer vort>estimmten Richtung be- 
weglich ist, wot>et die beweglichen Traversen 
(15, 15) mit den jeweiligen Enden der Zuhalte- 
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kolben (14, 14) verbunden sind; 
ein Paar von ersten Fonmhalften (16a, 16a, 
1 1 2, 1 1 2), die jeweils mil enlgegensetzten Sei- 
ten der bewegiichen Traversen (15, 15) in der 
Zuhaltevorrichtung (1 ) verbunden sind, so dass 5 
sie in der vorbestimnnten Richtung zwischen ei- 
ner Formoffhungsposition und einer Form- 
schliefiposition beweglich sind, und 
ein Paar von zweiten Formhainen (25a, 25a, 
171, 171). die angeordnet sind, unn sich zwi- to 
schen einer Vorschubposition, in der das Paar 
von zweiten Formhamen (25a, 25a, 171, 171) 
zwischen dem Paar von ersten Fonmhalften 
(16a, 16a, 112, 112) in der Zuhaltevorrichtung 
(1) platziert ist, und einer Ruckzugsposilion zu is 
bewegen, wobei das Paar von zweiten Fonn- 
haiflen (25a, 25a, 171, 171) gegen bewegliche 3. 
Elemente einer Druckluft- oder Hydraulik-Kol- 
beneinheit (21, 23, 24, 108) gedruckt und von 
diesen gehalten wird, so dass es eine Trennii- 20 
nie aufweist, die mit einer Trennlinie des Paars 
von ersten Fonmhalften ( 16a, 1 6a, 1 1 2, 1 1 2) in 
der Zuhaltevorrichtung (1) identisch ist, wot>ei 
das Paar von zweiten Formhalften (25a, 25a, 
171, 171) normalerweise in eine Formoff- 25 
nungsposition gedruckt ist, wenn das Paar von 
zweiten Fonmhalften (25a, 25a, 171, 171) zwi- 
schen dem Paar von ersten Fonmhalften plat- 
ziert wird, die in der Zuhaltevorrichtung (1) an 
der Formoffhungsposition angeordnet sind, 30 
wobei ein Druck der Zuhaitevonichtung (1) 
uber das Paar von ersten Formhalften (16a, 
1 6a, 1 1 2, 1 1 2) auf das Paar von zweiten Form- 
halften (25a, 25a, 171, 171) ubertragen wird, 
so dass das Paar von zweiten Formhalften 35 
(25a, 25a. 171 . 171) geschlossen und zugehal- 
ten wird. 

Zusammengesetzte Formvorrichtung nach An- 
spruch 1, bei welcher ein Paar von dem Paar von ^ 
efslen Formhalften (16a, 16a, 112. 112) und dem 
Paar von zweiten Formhalften (25a, 25a, 171, 171) 4. 
Halften (16a, 16a, 171, 171) einer Vorfbrmlingfbrm 
(16, 107) umfasst, die Beruhrungsflachen autwei- 
sen, welche der Form eines ersten Hohlraums (1 72) 45 
entsprechen, der zum Formen eines Rohlings (5, 
102) zu einem Vorfbrmling (6, 110) oder zum Steu- 
em der Temperatur des Rohlings (5, 102) benutzt 
wird, und das andere Paar eine Bodenfonm (28, 
113) und Halften (25a, 25a, 112, 112) einer prima- so 
ren Blasform (25, 101) umfiasst, die Beruhrungsfla- 
chen aulweisen, weJche der Form eines zweiten 
Hohlraums (1 1 4) entsprechen, der zum Formen des 5. 
Vorformlings (6, 11 0) zu einem Endprodukt (7, 1 00) 
benutzt wird . wobei die Halften (1 6a . 1 6a, 1 71 . 1 71 ) 55 
der Vorformlingfonm (16, 107) so kombiniert wer- 
den, dass sie an einem oberen Ende des ersten 
Hohlraums (172) eine erste Ausnehmung begren- 



zen, wobei die erste Ausnehmung eine Halsbak- 
kenfbrm (4, 103) aufnimmt, die als Rohlinghaiter 
dient und unterhalbvon einer horizontal und vertikal 
bewegiichen Uberfuhrungstraverse (8, 104) ange- 
ordnet ist, die ot)erhalb der Zuhaltevorrichtung (1) 
positioniert ist, so dass sie eine Horizontalbewe- 
gung der Halsbackenfonm (4, 103) zwischen einer 
Offnungsposition und einer SchlieBposition gestat- 
tet. wobei die Halften (25a, 25a, 112, 112) der pri- 
maren Blasform (25, 101) so kombiniert werden, 
dass sie an einem oberen Ende des zweiten Hohl- 
raums (114) eine zweite Ausnehmung tsegrenzen, 
wobei die zweite Ausnehmung einen Querschnitt 
aufweist, der mit denjenigen der ersten Ausneh- 
mung identisch ist. 

Zusammengesetzte Formvorrichtung nach einem 
der Anspruche 1 und 2, bei welcher die Kolbenein- 
heit (21 . 23, 24) zum Bewegen des Paars von zwei- 
ten Formhalften (25a, 25a) weiter umfasst: 

einen in vertikaler Rrchtung in der Grundplatte 
(3) befestigten Kolbenzylinder (21), und unmit- 
telbar untertiaib von der FormschlieBposition 
des Paars von ersten Fonmhalften (16a, 16a) 
in der Zuhaltevorrichtung (1), wobei der Kol- 
benzylinder (21 ) einen hin und her bewegiichen 
Koit>en (24) aufnimmt; 

einen mit einem ol>eren Ende des hin und her 
bewegiichen Kolbens (24) verbundenen Hut> 
tisch (23), wobei das Paar von zweiten Form- 
halften (25a, 25a) auf dem Hubtisch (23) mon- 
tiert ist, so dass es in der vorbestimmten Rich- 
tung tseweglich ist, in der sich das Paar von be- 
wegiichen Traversen (15, 15) bewegt; und 
einen Hubmechariismus (2), um das auf dem 
Hubtisch (23) montierte Paar von zweiten 
Formhalften (25a, 25a) in vertikaler Richtung 
zwischen einer Fomnoffnungsposition und ei- 
ner FornischlieBposition zu bewegen. 

Zusammengesetzte Formvorrichtung nach An- 
spriich 3. bei welcher der Zytinder (21) an einem 
Bodenelement einer in der Grundplatte (3) ausge- 
bildeten Vertiefung (22) befestigt ist, wobei der Hub- 
mechanismus (2) das Paar von zweiten Formhalf- 
ten (25a, 25a) mit dem Hubtisch (23) bewegt, der 
auf dem ol>eren Ende des Kolbens (24) angeordnet 
ist, um das Paar von zweiten Fomnhalften {2Sa. 
25a) in der Vertiefling (22) anzuheben und abzu- 
senken. 

Zusammengesetzte Formvonichtung nach An- 
spruch 1, bei welcher die Kolbeneinheit (108) zum 
Bewegen des Paars von zweiten Fonmhalften (171, 
171) weiter umfiasst: 

eine Grundplatte (182), die gerade neben der 
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FormschlieRposition des Paars von ersten 
Formhalften (112. 112) in der Zuhaltevorrich- 
tung (1) angeordnet ist; 
ein bewegliches Element (183), das so auf der 
Grundplatte (182) montiert ist, dass es sich an s 
das Paar von ersten Fonmhalften (112, 112) in 
der Zuhaltevonichtung (1) annahert und sich 
von diesen weg bewegt; und 
ein Paar Halteplatten (188. 188), die beweglich 
von beiden Enden einer sich uber ein Ende des io 
beweglichen Elements (183) erstreckenden 
Haltewelle (187. 187) gehaUen und nom^aler- 
weise von einem Federelement (189) nach au- 
Ren gedrdckt werden, wobei das Paar von 
zweiten Fomnhalften (171, 171) jeweils inner- is 
halb von dem Paar von Halteplatten (188, 188) 
angebracht ist. 

6. Zusammengesetzte Formvorrichtung nach einem 
der AnsprOche 1 , 2, 3 und 5, bei welcher das Paar 20 
von ersten Formhalften (16a, 16a) in der Zuhalte- 
vonichtung (1) eine Vorformlingform (16) umfasst, 
und das Paar von zweiten Formhalften (25a, 25a) 
eine primSre Blasform (25) umfasst, wobei die pri- 
mare Blasform (25) uber die Vorformlingfonn (16) 25 
geschlossen und zugehalten wird. 

7. Zusammengesetzte Formvonichtung nach einem 
der Anspruche 1 , 2, 3 und 5, bei welcher das Paar 
von ersten Fonnhalften (112, 112) in der Zuhalle- 30 
vorrichtung (1) eine prtmare Blasform (101) um- 
fasst, und das Paar von zweiten Fonnrthalften (171 , 

1 71 ) eine Vorformlingform (1 07) umfasst, wobei die 
Vorformlingfonn (107) uber die primare Blasform 
(101) geschlossen und zugehalten wird. 35 

8. Zusammengesetzte Formvorrichtung nach einem 
der Anspruche 2, 6 und 7, bei welcher die Vorfbrm- 
lingfbrm (16, 107) welter umfasst 
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innerhalb von den Halften (16a. 16a, 171, 171) 
der Vorfonmlingfomn (16, 107) angeordnete 
Heizeinrichtungen; und 

Warmeisoliereinrichtungen (191,191) an einer 
vorbestimmten Position, die mit den Halften 4S 
(25a, 25a, 112, 112) der primaren Blasfomi (25, 
101) in Beruhrung treten. 



Revendications 

1. Dispositif de moulage en composite, utilise pour le 
moulage par soufTlage - ^tirement, ledit dispositif de 
moulage en composite comprenant : 

un dispositif de pingage (1 ) comprenant deux 
plateaux stationnaires (12, 12), deux cylindres 
de pingage (13, 13) et deux plateaux mobiles 



(15, 15), lesdits deux plateaux stationnaires ■ 
(12, 12) elant relies par une pluralite de barres 
d'attache (11, 11) et agences a la verticale et 
parailelement sur une plaque de base (3), des- 
dits deux cylindres de pingage (13, 13) etant 
disposes a I'exterieur desdits deux plateaux 
stationnaires (12, 12) pour recevoir deux pis- 
tons de pingage (14, 14), les extremites respec- 
tives desdits pistons de pingage (14, 14) traver- 
sant les plateaux stationnaires correspondants 
(12, 12) et debordant vers I'interieur de ceux- 
c», lesdits deux plateaux mobiles (15, 15) etant 
agences entre lesdits deux plateaux stationnai- 
res (1 2, 1 2) et soutenus par lesdites barres d'at- 
tache (11, 11) pour pouvoir se deplacer dans 
une direction predetermin^e, lesdits plateaux 
mobiles (15,15) etant relies aux extremites res- 
pect! ves desdits pistons de pingage (14, 14) ; 
deux premieres moities de moule (16a, 16a, 
112, 112) attach6es respectivement d des fa- 
ces oppos^es desdits plateaux mobiles (15, 
15) dans ledit dispositif de pingage (1) pour 
pouvoir etre deplacees dans tadite direction 
predeterminee entre une position d'ouverture 
de moule et une position de fermeture de 
moule : et 

deux deuxiemes moities de moule (25a, 25a, 
171,171) agencees pour se deplacer entre une 
position avancee dans laquelle lesdites deux 
deuxiemes moities de moule (25a, 25a, 171, 
171) sont placees entre lesdites deux premie- 
res moities de moule (16a, 16a. 112, 112) dans 
ledit dispositif de pingage (1). et une position 
de retrait, lesdites deux deuxiemes moiti^ de 
moule (25a, 25a, 171, 171) 6tant repoussees 
centre et soutenues par des organes mobiles 
d*une unite pneumatique ou hydraulique de de- 
placement se deplagant en va-et-vient (21 , 23, 
24, 108) de maniere a avoir une iigne de sepa- 
ration identique d une Iigne de separation des- 
dites deux premieres moities de moule (16a, 
16a, 112. 112) dans ledit dispositif de pingage 
(1), lesdites deux deuxiemes moities de moule 
(25a, 25a, 171, 171) etant normalement re- 
poussees dans une position d'ouverture de 
moule lorsque lesdites deuxiemes moities de 
moule {25a, 25a, 171, 171) sont placees entre 
lesdites deux premieres moities de moule (1 6a, 
16a, 112, 112) agencees dans ladite position 
d'ouverture de moule dans le dispositif de pin- 
gage (1), la pression du dispositif de pingage 
(1) etant transmise par Vintermediaire desdites 
deux premieres moities de moule (16a, 16a, 
112, 112) auxdites deux deuxiemes moiti6s de 
moule (25a. 25a, 1 71 . 1 71 ) de maniere a fermer 
et pirK:er lesdites deux deuxiemes moities de 
moule (25a. 25a. 171. 171). 



11 



21 



EP 0 703 058 B1 



22 



Dispositif de moulage en composite selon la reven- 
dication 1, dans lequei Tune des paires constituees 
desdites deux premieres moities de moule (16a, 
16a, 112, 112) et desdites deux deuxiemes moities 
de moule (25a. 25a, 171, 171) comprend des moi- 
ties (16a, 16a, 112, 112) d'un moule de preformage 
(16, 107) presentant des surfaces complementai- 
res pour se confonmer a ia fomne d'une premiere 
cavite (172) utiiisee pour mouier une ebauche (5, 

1 02) en une prefomne (6, 11 0) ou pour contrdler la 
temperature de ladite Ebauche (5, 102) et I'autre 
paire comprerHJ un mouie de base (28, 113) et des 
moities (25ai 25a, 171, 171) d'un moule de souffla- 
ge primaire (25, 101) qui presentent des surfaces 
complementaires pour se conformer a la forme 
d'une deuxieme cavite (114) utiiisee pour mouier la- 
dite preforme (6, 110) en un produit final (7, 100), 
lesdites moities (25a, 25a, 171. 171) du moule de 
preformage (6, 107) etanl combin^es pour detinir 
un premier creux a une extremite superieure de la- 
dite premiere cavite (172), ledit premier creux rece- 
vant un moule de col (4, 103) qui fonctionne comme 
support d'ebauche et est agence en dessous d'un 
plateau de transfert (8, 104) apte d se deplacer ho- 
rizontalement et verticalement, dispose au-^essus 
dudit dispositif de pingage (1 ) de maniere d pemnet- 
tre a deplacement horizontal dudit moule de col (4, 

103) entre une position d'ouverture et une position 
de fermeture, lesdites moities (25a, 25a, 112, 112) 
du moule de soufflage primaire (25, 101) etant com- 
binees pour definir un deuxieme creux a une extre- 
mity sup6rieure de ladite deuxieme cavite (114), ie- 
dit deuxieme creux ayant une section transversale 
identique d celle dudit premier creux. 

Dispositif de moulage en composite selon Tune 
queiconque des revendications 1 et 2, dans lequei 
ladite unite se deplagant se deplagant en va-et- 
vient (21, 23, 24) qui sert a deplacer lesdites deux 
deuxiemes nrK)ities de moule (25a, 25a) comprend 
en outre : 

un cylindre de va-et-vient (21) fixe verticale- 
ment dans ledit plateau de base (3) et imme- 
diatement en dessous de ladite position de fer- 
meture desdites deux premieres moities de 
moule (16a, 16a) dans ledit dispositif de pinga- 
ge (1 ), ledit cylindre se deplagant en va-et-vlent 
(21) recevant un piston (24) se deplagant en 
va-et-vient ; 

une table de relevement (23) reliee a une ex- 
- tr6mit6 superieure dudit piston se deplagant en 
va-et-vient (24), lesdites deuxiemes moiti^ de 
moule (25a, 25a) ^tant montees sur ladite table 
de rel6vement (23) de maniere d pouvoir etre 
deptac^es dans ladite direction prdd^terminee 
dans laquetle lesdits deux plateaux mobiles 
(15, 15) se deplacent ; et 



un mecanisme de relevement (2) qui sert a de- 
placer verticalement lesdites deux deuxiemes 
moities de moule (25a, 25a) montees sur ladite 
table de relevement (23) entre une position 
5 d'ouverture de moule et une position de ferme- 

ture de moule. 

4. Dispositif de moulage en composite selon la reven- 
dlcation 3, dans lequei ledit cylindre (21 ) est fixe a 

10 un organe de base d'un creux (22) forme dans ledit 
plateau de base (3), ledit mecanisme de relevement 
(2) deplagant lesdites deux deuxiemes moities de 
moule (25a, 25a), ladite table de relevement (23) 
etant agencee a rextr6mit6 superieure dudit piston 

15 (24), pour relever et abaisser lesdites deux deuxie- 
mes moities de moule (25a, 25a) dans ledit creux 
(22). 

5. Dispositif de moulage en composite selon la reven- 
20 dication 1 , dans lequei ladite unitd se deplagant en 

va-et-vient (108) qui sert k deplacer lesdites deux 
deuxiemes nnoities de moule (171, 171) comprend 
en outre : 

25 une base (182) agencee fuste a cote de ladite 

position de fsnmeture de moule desdites deux 
premieres moities de moule (112, 112) dans le- 
dit dispositif de pingage (1); 
un organe mobile (183) nrrante sur ladite base 

30 (182) pour s'approcher et s'eloigner desdites 

deux premieres moities de moule (112, 112) 
dans ledit dispo^tvf de pingage (1) ; et 
deux plateaux du support (188, 188) soutenus 
a deplacement par les deux extremites d'un ar- 

35 bre de support (1 87, 187) qui s'6tend a travers 

les extremites dudit organe mobile (1 83) et nor- 
malement repousses vers I'exterieur par un or- 
gane de ressort(189), lesdites deux deuxiemes 
moities de moule (171, 171) etant attachees 

40 respectivement a I'interieur desdits deux pla- 

teaux de support (188, 188). 

6. Dispositif de nrKwIage en composite seion Tune 
queiconque des revendications 1, 2, 3 et 5, dans 

45 lequei lesdites deux premieres moities de moule 
(16a. 16a) dans ledit disposittf de pingage (1) com- 
prennent un moule de prefonmage (16), et lesdites 
deux deuxiemes moities de rnoule (25a, 25a) com- 
prennent un moule de soufflage primaire (25), ledit 

50 moule de soufflage primaire (25) etant ferme et ser- 
re par I'interm^iaire dudit moule de preformage 
(16). 

7. Dispositif de moulage en composite selon I'une 
55 queiconque des revendications 1, 2, 3 et 5, dans 

lequei lesdites deux premieres moities de moule 
(112, 11 2) dans ledit moule de pingage (1)compren- 
nent un moule de soufflage primaire (101), et les 
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lesdites deux deuxiemes moities de moule (171, 
1 71 ) comprennent un moule de preformage (107), 
ledit moule de preformage (107) etant ferm6 et ser- 
re par I'intenmediaire dudit moule de soufflage pri- 
maire(101). ^ 

Dispositif de moulage en cx>mposile selon I'une 
quelconque des revendications 2, 6 et 7, dans le- 
quel ledit moule de preformage ( 1 6, 1 07) comprend 
en outre : 

un moyen de chauffage dispose a Tint^rieur 
desdites moities(16a, 16a, 171, 171)du moule 
de preformage (16, 107) ; et 
des moyens d'isolation thermique (191. 191) ^5 
dans une position pr^determinee, entrant en 
contact avec lesdites moities (25a. 25a, 112, 
112) du moule de soufflage primaire (25, 101). 
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FIG. 2 
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FIG, 4 
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FIG. 10 



104 tOl 




21 



EP 0 703 058 B1 



FIG. 12 
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